Official journal website: 
amphibian-reptile-conservation.org 


Amphibian & Reptile Conservation 
13(2) [General Section]: 14-27 (e187). 


urn:Isid:zoobank.org:pub:7F259D5F-3CBF-4421-BA54-5CECDB687340 


A new species of dwarf day gecko (Reptilia: Gekkonidae: 
Cnemaspis) from lower-elevations of Samanala Nature 
Reserve in Central massif, Sri Lanka 


“*Suranjan Karunarathna and 7Kanishka D.B. Ukuwela 


"Nature Explorations and Education Team, No: B-1 /G-6, De Soysapura Flats, Moratuwa 10400, SRI LANKA *Department of Biological Sciences, 
Faculty of Applied Sciences, Rajarata University of Sri Lanka, Mihintale 50300, SRI LANKA 


Abstract.—A new day gecko species of genus Cnemaspis Strauch, 1887 is described from a midland forested 
area of Udamaliboda (north-western foothills of Samanala Nature Reserve) in Sri Lanka. This species is 
medium in size (30-35 mm SVL) and can be differentiated from all other Sri Lankan congeners by a suite 
of distinct morphometric, meristic, and color characters (dorsum with smooth and homogeneous granular 
scales; chin, gular, pectoral, and abdominal scales smooth; precloacal pores absent in males, 14-15 femoral 
pores separated by 9-11 unpored interfemoral scales in males; subcaudals smooth, subhexagonal, enlarged, 
subequal, forming a regular median row). It was recorded from tall trees with smooth bark in home gardens, 
and also on clay walls in very old tall houses in wet, cool, and shady forests, distributed across mid elevations 
(-450-650 m) with limited anthropogenic disturbance. They can climb to heights of 7 m on vertical surfaces of 
trees. The most noteworthy behavior of this species is that when “scared,” it runs only upward to the canopy 
of the tree or along the wall to hide within crevices. The major threats for this species in Udamaliboda and other 
locations in lower Samanala Nature Reserve are habitat loss due to expansion of commercial-scale agriculture 
and monoculture plantations, and illicit forest encroachments. Therefore, these foothill forests warrant special 


conservation, habitat protection, further in-depth research, and specific hands-on management practices. 
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Introduction 


Sri Lanka’s wet zone, home to unique assemblages of 
floral and faunal communities with high endemism, is 
one of the smallest biodiversity hotspots in the world 
(Meegaskumbura et al. 2002; Gunawardene et al. 2007). 
Within the diverse reptile community of the island (~225 
species), the diversity of geckos (family Gekkonidae) is 
remarkable; 54 species (in eight genera) have been de- 
scribed so far, accounting for 24% of the overall reptilian 
species richness (Somaweera and Somaweera 2009; de 
Silva and Ukuwela 2017). Of these, 44 species (~81%) 
are endemic and 45 species (~83%) are threatened (MoE- 
SL 2012, Karunarathna et al. 2019a,b). The genus Cne- 
maspis comprises 32 species in Sri Lanka and all of them 
are endemic (Batuwita et al. 2019; Karunarathna et al. 
2019a,b; de Silva et al. 2019). Sri Lankan Cnemaspis 
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species represent two distinct evolutionary lineages, 
the C. kandiana and C. podihuna clades (Agarwal et al. 
2017; Karunarathna et al. 2019b). The high species rich- 
ness in Sri Lanka may be due to multiple possible colo- 
nization events from the Indian mainland with isolated in 
situ speciation (Agarwal et al. 2017). 

During the past decade, the number of species recog- 
nized in the genus Cnemaspis globally has grown rap- 
idly, reaching over 150 species (Grismer et al. 2014; Uetz 
et al. 2019; Karunarathna et al. 2019b), and Cnemaspis 
is now the second most speciose gecko genus in the Old 
World (Rösler et al. 2019). Though Sri Lanka is a small 
island, it harbors about 21% of the world’s Cnemaspis 
species, of which 90% have been described in the last two 
decades, including many described only recently (Ka- 
runarathna et al. 2019b). However, most of the Cnemas- 
pis species from the dry and intermediate climatic zones 
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of Sri Lanka are restricted to small isolated hillocks scat- 
tered in the lowlands (Karunarathna et al. 2019b). Future 
studies on the biogeography of Cnemaspis in Sri Lanka 
are expected to highlight the importance of these isolated 
habitats in generating and maintaining the diversity of 
these unique groups of geckos on the island. During a 
field excursion to Udamaliboda (northwest Samanala 
Nature Reserve), an unidentified Cnemaspis species was 
discovered that closely resembles C. gemunu, C. godage- 
darai, C. phillipsi, and C. scalpensis, and it is described 
here as a new species. 


Materials and Methods 


Specimen collection. Museum acronyms follow Sabaj 
Pérez (2015). The type material discussed in this pa- 
per is deposited in the National Museum of Sri Lanka 
(NMSL), Colombo. Specimens were hand-caught and 
photographed in life. Three specimens were euthanized 
using halothane, fixed in 10% formaldehyde for two 
days, washed in water, and transferred to 70% ethanol 
for long-term storage. Tail tips were collected (as tissue 
samples) before fixation in formaldehyde for future ge- 
netic analyses and stored in 95% ethanol under relatively 
cool conditions (20-25 °C). For comparison, we exam- 
ined 402 Cnemaspis specimens (catalogued and uncata- 
logued) representing all recognized Sri Lankan species, 
including all type specimens housed at the NMSL and 
The Natural History Museum, London (BMNH). Speci- 
mens that formerly belonged to the Wildlife Heritage 
Trust (WHT) collection and bear WHT numbers are cur- 
rently deposited in the NMSL, catalogued under their 
original numbers. Original specimens in this study were 
collected during a survey on lizards of Sri Lanka under 
permit numbers WL/3/2/1/14/12 and WL/3/2/42/18 (A 
and B), issued by the Department of Wildlife Conserva- 
tion, and permit numbers FRC/5 and FRC/6, issued by 
the Forest Department of Sri Lanka. Additional informa- 
tion on morphology and natural history of Sri Lankan 
Cnemaspis species was extracted from the relevant lit- 
erature (Bauer et al. 2007; Manamendra-Arachchi et 
al. 2007; Wickramasinghe and Munindradasa 2007; Vi- 
danapathirana et al. 2014; Amarasinghe and Campbell 
2016; Wickramasinghe et al. 2016; Batuwita and Udu- 
gampala 2017; Agarwal et al. 2017; Batuwita et al. 2019; 
Karunarathna et al. 2019b). Assignment of unidentified 
specimens to species was based on the presence of shared 
morphometric and meristic characters (Wickramasinghe 
et al. 2016; Batuwita and Udugampala 2017; Agarwal et 
al. 2017; Batuwita et al. 2019; Karunarathna et al. 2019b; 
de Silva et al. 2019). 


Morphometric characters. Forty morphometric mea- 
surements were taken (to the nearest 0.1 mm) using a Mi- 
tutoyo digital Vernier calliper, and detailed observations 
of scales and other structures were made through Leica 
Wild M3Z and Leica EZ4 dissecting microscopes. The 
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following symmetrical morphometric characters were 
taken on the left side of the body: eye diameter (ED), 
horizontal diameter of eye ball; orbital diameter (OD), 
greatest diameter of orbit; eye to nostril length (EN), dis- 
tance between anteriormost point of orbit and posterior 
border of nostril; snout length (ES), distance between an- 
teriormost point of orbit and tip of snout; snout to nostril 
length (SN), distance between tip of snout and anterior- 
most point of nostril; nostril width (NW), maximum hori- 
zontal width of nostrils; eye to ear distance (EE), distance 
between posterior border of eye and anteriormost point 
of ear opening; snout to axilla distance (SA), distance be- 
tween axilla and tip of snout; ear length (EL), maximum 
length of ear opening; interorbital width (IO), shortest 
distance between left and right supraciliary scale rows; 
inter-ear distance (IE) distance across head between the 
two ear openings; head length (HL), distance between 
posterior edge of mandible and tip of snout; head width 
(HW), maximum width of head between the ears and the 
orbits; head depth (HD), maximum height of head at lev- 
el of eye; jaw length (JL), distance between tip of snout 
and corner of mouth; internarial distance (IN), smallest 
distance between inner margins of nostrils; snout to ear 
distance (SED), distance between tip of snout and ante- 
riormost point of ear; upper-arm length (UAL), distance 
between axilla and angle of elbow; lower-arm length 
(LAL), distance from elbow to wrist with palm flexed; 
palm length (PAL), distance between wrist (carpus) and 
tip of longest finger excluding the claw; length of digits 
I-V of manus (DLM), distance between juncture of the 
basal phalanx with the adjacent digit and the tip of the 
digit, excluding the claw; snout-vent length (SVL), dis- 
tance between tip of snout and anterior margin of vent; 
trunk length (TRL), distance between axilla and groin; 
trunk width (TW), maximum width of body; trunk depth 
(TD), maximum depth of body; femur length (FEL), dis- 
tance between groin and knee; tibia length (TBL), dis- 
tance from knee to ankle with heel flexed; heel length 
(HEL), distance between ankle (tarsus) and tip of longest 
toe (excluding the claw) with both foot and tibia flexed; 
length of pedal digits I-V (DLP), distance between junc- 
ture of basal phalanx with the adjacent digit and the digit 
tip, excluding the claw; tail length (TAL), distance be- 
tween anterior margin of the vent and tail tip; tail base 
depth (TBD), maximum height of tail base; and tail base 
width (TBW), widest point of tail base. 


Meristic characters. Twenty-nine discrete characters 
were observed and recorded using Leica Wild M3Z and 
Leica EZ4 dissecting microscopes on both left and right 
sides of the body (reported in the form L/R): numbers of 
supralabials (SUP) and infralabials (INF), between first 
labial scale and corner of the mouth; number of inter- 
orbital scales (INOS), between left and right supracili- 
ary scale rows; number of postmentals (PM) bounded by 
chin scales, 1‘ infralabial on left and right and the men- 
tal; number of chin scales (CHS), scales touching medial 
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Fig. 1. Currently known distribution of Cnemaspis anslemi 
sp. nov. (Udamaliboda-star), and related species: C. phillipsi 
(Gammaduwa-traingle), C. scalpensis (Gannoruwa-sguare), 
C. gemunu (Haggala-circle), and C. godagedarai (Ensalwatte- 
diamond) in Sri Lanka. 

edge of infralabials and mental between juncture of 1* 
and 2" infralabials on left and right; number of suprana- 
sal (SUN), scales between nares; presence of postnasal 
(PON), scales posterior to naris; presence of internasal 
(INT), scale between supranasals; number of supraciliary 
scales (SUS), above eye; number of scales between eye 
and tympanum (BET), from posteriormost point of orbit 
to anteriormost point of tympanum; number of canthal 
scales (CAS), number of scales from posteriormost point 
of naris to anteriormost point of the orbit; total lamel- 
lae on manus I-V (SLM), counted from first proximal 
enlarged scansor greater than twice width of largest palm 
scale, to distalmost lamella at tip of digits; number of 
dorsal paravertebral granules (PG), between pelvic and 
pectoral limb insertion points along a straight line im- 
mediately left of vertebral column; number of midbody 
scales (MBS), from center of mid-dorsal row diagonal- 
ly toward ventral scales; number of midventral scales 
(MVS), from first scale posterior to mental to last scale 
anterior to vent; number of belly scales (BLS), across ven- 
ter between lowest rows of granular dorsal scales; total 
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lamellae on pes I-V (SLP), counted from first proximal 
enlarged scansor greater than twice the width of largest 
heel scale, to distalmost lamella at tip of digits; number 
of femoral pores (FP), present on femur; number of non- 
pored posterior femoral scales (PFS), counted from distal 
end of femoral pore row to knee; and interfemoral scales 
(IFS), number of non-pored scales between first femoral 
pores on both femurs. In addition, the texture (smooth 
or keeled) of ventral scales, the texture (homogeneous 
or heterogeneous) of dorsal scales, the number of spi- 
nous scales on flanks (FLSP), and characteristics such as 
appearance of caudal scales (except in specimens with 
regenerated tails) were also recorded. Coloration was 
determined from digital images of living specimens and 
also from direct observations in the field. 


Natural history. The new species described here was 
collected on a field survey conducted in Udamaliboda, 
Samanala Nature Reserve of Sri Lanka (Fig. 1). Be- 
havioral and other aspects of the natural history of the 
focal species were observed through opportunistic and 
non-systematic means. Such observations were made 
at a minimum distance of 2—4 m from the focal animals 
while taking precautions to avoid disturbances. To record 
elevation and georeference species locations, an eTrex® 
20 GPS (Garmin) was used. Sex was determined by the 
presence (male) or absence (female) of femoral pores. 
The conservation status of the species was evaluated us- 
ing the 2001 IUCN Red List Categories and Criteria ver- 
sion 3.1 (IUCN 2012). 


Systematics 
Cnemaspis anslemi sp. nov. 
urn:|sid:zoobank.org:act: ASB58BCF-0 BEE-47 14-97 1 B-B38218F 74956 


Anslems’ Day Gecko (English) 
Anslemge divaseri hoona (Sinhala) 
Anslemvin pahalpalli (Tamil) 

Figs. 2-5; Tables 1-2 


Holotype. NMSL.2019.14.01, adult male, 34.4 mm SVL 
(Fig. 2), collected from a tall, straight tree with good 
canopy cover in a home garden (bordering forest) in 
Udamaliboda, Kegalle District, Sabaragamuwa Province, 
Sri Lanka (6.859728°N, 80.448736°E, WGS1984; 
elevation 485 m, around 16.00 hrs) on 25 March 2019 by 
Suranjan Karunarathna and Kanishka Ukuwela. 


Paratypes. NMSL.2019.14.02, adult female, 32.5 mm 
SVL collected from an old clay house wall (bordering 
forest) in Udamaliboda, Kegalle District, Sabaragamuwa 
Province, Sri Lanka (6.869611°N, 80.457069°E, 
WGS1984; elevation 634 m, around 10.00 hrs) on 26 
March 2019 by Suranjan Karunarathna and Kanishka 
Ukuwela, and NMSL.2019.14.03, adult female, 30.0 mm 
SVL (Fig. 3) collected from a tall, straight tree with good 
canopy cover in a home garden (bordering the forest) in 
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Fig. 2. Close-ups of Cnemaspis anslemi sp. nov. male holotype (NMSL.2019.14.01): (A) dorsal, (B) lateral, (C) ventral aspects of 
head, (D) scales on lateral surface of trunk, (E) smooth ventral scales, (F) homogeneous dorsal scales, (G) cloacal characters with 
femoral pores, (H) subdigital lamellae on pes, (I) subdigital lamellae on manus, (J) lateral side of tail, (K) oval shaped subcaudals, 


and (L) dorsal scalation of tail. Photos: Suranjan Karunarathna. 


Udamaliboda, Kegalle District, Sabaragamuwa Province, 
Sri Lanka (6.859728°N, 80.448736°E, WGS1984; 
elevation 485 m, around 14.00 hrs), on 27 March 2019 
by Suranjan Karunarathna and Kanishka Ukuwela. 


Diagnosis. Cnemaspis anslemi sp. nov. can be readily 
distinguished from its Sri Lankan congeners by a 
combination of the following morphological and meristic 
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characteristics, and also color pattern: maximum SVL 
34.4 mm; dorsum with homogeneous, smooth granular 
scales; 2/2 supranasals, one internasal, and 1/1 postnasal 
present; three enlarged postmentals; postmentals 
bounded by five chin scales; chin and gular scales 
smooth, granular, juxtaposed; pectoral and abdominal 
scales smooth and subimbricate; 3—5 well developed 
tubercles on posterior flank; 118—122 paravertebral 


September 2019 | Volume 13 | Number 2 | e187 


New species of Cnemaspis from Sri Lanka 


Fig. 3. Dorsal and ventral aspects of the type series of Cnemaspis anslemi sp. nov. (A) Male holotype, NMSL.2019.14.01, (B) fe- 
male paratype, NMSL.2019.14.02, and (C) female paratype, NMSL.2019.14.03 from Udamaliboda, Samanala Nature Reserve, Sri 
Lanka. Photos: Suranjan Karunarathna. 


granules linearly arranged; 19-21 belly scales across 
venter; precloacal pores absent in males, 14-15 femoral 
pores on each side in males separated by 9-11 unpored 
interfemoral scales in males, and 2—3 unpored posterior 
femoral scales in males; 111—117 ventral scales; 87-91 
midbody scales; subcaudals smooth, subhexagonal, 
enlarged, subequal, forming a regular median row; 8—9 
supralabials; 8—9 infralabials; 16—17 total lamellae on 
digit IV of manus, and 20—21 total lamellae on digit IV of 
pes (Table 1). Dorsal body reticulated brown, black, and 
white; two large oval patches present on the neck; chin 
and gular with bright yellow, and femur dirty yellow. 


Comparisons with other species. Based on the 
presence of enlarged hexagonal subcaudal scales C. 
anslemi sp. nov. can be assigned to the C. podihuna 
clade sensu Agarwal et al. (2017). However, the new 
species may be readily differentiated from congeners in 
this clade as follows: from C. kandambyi Batuwita and 
Udugampala, 2017, C. molligodai Wickramasinghe and 
Munindradasa, 2007, and C. podihuna Deraniyagala, 
1944 by absence (versus presence) of precloacal pores; 
from C. alwisi Wickramasinghe and Munindradasa, 
2007, C. godagedarai de Silva et al. 2019, C. hitihami 
Karunarathna et al. 2019, C. kohukumburai Karunarathna 
et al. 2019, C. phillipsi Manamendra-Arachchi et al. 
2007, C. punctata Manamendra-Arachchi et al. 2007, 
C. rajakarunai Wickramasinghe et al. 2016, and C. 
rammalensis Vidanapathirana et al. 2014 by the presence 
of fewer ventral scales (111-117 versus 145-153, 133- 
137, 132-135, 131-134, 128-143, 129-137, 146-186, 
and 186—207, respectively); from C. ni/gala Karunarathna 
et al. 2019 by the presence of more femoral pores (14— 
15 versus 7-9), from C. gemunu Bauer et al. 2007 by 
the presence of a greater number of belly scales (19-21 
versus 13—16) and by presence of more paravertebral 
granules (118—122 versus 79-93); and from C. scalpensis 
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(Ferguson, 1877) by the presence of fewer tubercles on 
posterior flank (3—5 versus 9-11) and a greater number of 
paravertebral granules (118—122 versus 102-112). 
Among species of the C. kandiana clade sensu 
Agarwal et al. (2017), C. anslemi sp. nov. differs by the 
absence (versus presence) of precloacal pores and the 
presence (versus absence) of clearly enlarged, hexagonal, 
or subhexagonal subcaudal scales from the following 
species: C. amith Manamendra-Arachchi et al. 2007, 
C. butewai Karunarathna et al. 2019, C. gotaimbarai 
Karunarathna et al. 2019, C. ingerorum Batuwita et al. 
2019, C. kallima Manamendra-Arachchi et al. 2007, C. 
kandiana (Kelaart, 1852), C. kivulegedarai Karunarathna 
et al. 2019, C. kumarasinghei Wickramasinghe and 
Munindradasa, 2007, C. latha Manamendra-Arachchi 
et al. 2007, C. menikay Manamendra-Arachchi et al. 
2007, C. nandimithrai Karunarathna et al. 2019, C. 
pava Manamendra-Arachchi et al. 2007, C. pulchra 
Manamendra-Arachchi et al. 2007, C. retigalensis 
Wickramasinghe and  Munindradasa, 2007, C. 
samanalensis Wickramasinghe and Munindradasa, 
2007, C. silvula Manamendra-Arachchi et al. 2007, 
C. tropidogaster (Boulenger, 1885) and C. upendrai 
Manamendra-Arachchi et al. 2007. 


Description of Holotype. An adult male, 34.4 mm SVL. 
Body slender and relatively long (TRL 42.3% of SVL). 
Head relatively large (HL 30.3% of SVL, HL 71.6% of 
TRL), narrow (HW 17.2% of SVL, HW 56.7% of HL), 
depressed (HD 10.0% of SVL, HD 33.1% of HL) and 
distinct from neck. Snout relatively long (ES 80.7% of 
HW, ES 45.8% of HL), more than twice the eye diameter 
(ED 38.4% of ES), more than half the length of jaw (ES 
67.8% of JL), snout slightly concave in lateral view; eye 
relatively small (ED 17.6% of HL), twice as large as ear 
(EL 34.4% of ED), pupil rounded; orbit length greater 
than eye to ear distance (OD 115.6% of EE) and greater 
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Table 1. Morphometric and meristic data of holotype and paratypes of Cnemaspis anslemi sp. nov. from Udamaliboda, Sri Lanka. 
Abbreviations: Holo-holotype, Para-paratype, M—male, F-female, L-left, R-r1ght. 


NMSL NMSL NMSL NMSL NMSL NMSL 

Measurement 2019.14.01 2019.14.02 2019.14.03 Counts 2019.14.01 2019.14.02 2019.14.03 

Holo (M) Para (F) Para (F) Holo (M) Para (F) Para (F) 
SVL 34.4 325 30.3 FLSP (L/R) 5/5 3/3 4/3 
ED 1.8 1.8 1.8 SUP (L/R) 8/8 9/8 8/8 
OD 39 33 st INF (L/R) 9/8 8/8 8/8 
EN 29 2l 27 INOS 27 29 26 
ES 4.8 4.7 4.6 PM 3 3 3 
SN 13 1 fed CHS 5 5 2 
NW 0.2 0.2 0.2 SUN (L/R) 2/2 22 2/2 
EE 29 DT 27 PON (L/R) 1/1 1/1 1/1 
SA 16.9 15.1 152 INT 1 | | 
EL 0.6 0.6 0.6 SUS (L/R) 9/10 11/11 10/9 
IO 3.4 33 a3 BET (L/R) 18/18 18/17 19/18 
IE 4.8 4.7 4.7 CAS (L/R) 9/10 8/8 9/8 
HL 10.4 29 99 TLM (i) (L/R) 11/11 10/11 10/10 
HW 59 5.8 Dal TLM (ii) (L/R) 12/12 12/13 1271 
HD 3.5 3.1 3.0 TLM (iii) (L/R) 14/13 14/14 13/13 
JE 7.0 6.9 6.9 TLM (iv) (L/R) 17/17 17/16 17/17 
IN Laz 1.8 17 TLM (v) (L/R) 13/13 13/13 13/12 
SED 9.5 94 94 PG 122 118 121 
UAL 5:1 4.9 4.9 MBS 87 9] 90 
LAL 52 5.1 Spl MVS 11:7 112 111 
PAL 4.6 5. 59 BLS 21 19 19 
DLM (i) 1.4 13 14 TLP (i) (L/R) 9/9 9/9 9/9 
DLM (ii) 2.8 27 2-7 TLP (ii) (L/R) 13/12 12/12 12/13 
DLM (iii) 221 219 29 TLP (iit) (L/R) 18/18 19/18 17/18 
DLM (iv) 3.3 al a2 TLP (iv) (L/R) 21/21 21/20 21/21 
DLM (v) 2.5 24 24 TLP (v) (L/R) 16/16 15/16 15/15 
TRL 14.6 123 12.0 FP (L/R) 15/14 - - 
TW 6.3 6.1 6.2 PFS (L/R) 3/2 - - 
TD 3.8 39 3.9 IES 10 - - 
FEL 7.1 6.9 6.9 
TBL 6.2 6.1 6.1 
HEL 6.2 6.3 6.2 
DLP (i) 22 21 22 
DLP (ii) 3.4 32 3.4 
DLP (iii) 3.8 3.8 2.7 
DLP (iv) 4.2 41 4.2 
DLP (v) 3.6 3,5 3.6 
TAL 39.4 36.5 34.7 
TBW 3.8 23 3.4 
TBD 321 29 29 


than the length of digit IV of the manus (OD 100.3% of 
DLM IV); supraocular ridges not prominent; ear opening 
very small (EL 6.0% of HL), deep, taller than wide, larger 
than nostrils, single row of scales separates orbit from 
supralabials; interorbital distance is narrow (IO 72.1% of 
ES), shorter than head length (IO 33.0% of HL); eye to 
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nostril distance slightly greater than eye to ear distance 
(EN 102.1% of EE). 

Dorsal surface of the trunk with smooth, small 
homogeneous granules, 122 paravertebral granules; 
117 smooth midventral scales; 87 midbody scales; 5/5 
well developed tubercles on flanks; ventrolateral scales 
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slightly enlarged; granules on snout smooth and flattened, 
larger than those on interorbital and occipital regions; 
canthus rostralis not pronounced, 9/10 smooth oval 
scales from eye to nostril; scales of interorbital region 
oval and smooth; 2/2 weakly developed tubercles present 
on sides of neck and around ear; ear opening vertically 
oval, slanting from anterodorsal to posteroventral, 18/18 
scales between anterior margin of the ear opening and 
posterior margin of eye. Supralabials 8/8 and infralabials 
9/8, becoming smaller towards the gape. Rostral scale 
wider than long, partially divided (90%) by a median 
groove and in contact with first supralabial. Nostrils 
separated by 2/2 enlarged supranasals with one internasal 
and 1/1 postnasal; no enlarged scales behind supranasals. 
Nostrils oval, dorsolaterally oriented, not in contact with 
first supralabials. 

Mental subrhomboidal, as wide as long, posteriorly 
in contact with three enlarged postmentals (smaller 
than mental, and larger than chin scales); postmentals 
in contact and bordered posteriorly by five smooth chin 
scales (larger than nostrils), contact with the 1* and 274 
infralabials; ventral scales smaller than chin scales, 
and larger than nostrils. Smooth, rounded, juxtaposed 
granule-like scales on chin and gular region; pectoral 
and abdominal scales smooth, subimbricate towards 
precloacal region, abdominal scales larger than dorsals; 
21 belly scales across venter; smooth, subimbricate scales 
around vent and base of tail; 15/14 femoral pores; 10 
unpored interfemoral scales; 3/2 small posterior femoral 
scales. Original tail of holotype longer than snout-vent 
length (TAL 114.5% of SVL); hemipenial bulge greatly 
swollen (TBW 3.8 mm), homogeneous scales on dorsal 
aspect of tail directed posteriorly, 1/1 spine-like tubercles 
present at base of tail, subcaudals very smooth; tail with 
3—4 enlarged flattened obtuse scales forming whorls; 
absence of post-cloacal spur on each side; smooth 
subcaudals arranged into a median series of clearly 
enlarged, hexagonal or subhexagonal scales. 

Forelimbs moderately short, slender (LAL 15.1% 
of SVL, UAL 14.8% of SVL) lower arm longer than 
upper arm; hind limbs moderately long, tibia shorter 
than femur (TBL 18.1% of SVL, FEL 20.5% of SVL). 
Dorsal, anterior, ventral, and posterior surfaces of upper 
arm with smooth scales, those on anterior surface twice 
as large as those on other faces of limb; dorsal, anterior, 
ventral, and posterior surfaces of lower arm with smooth 
scales, those on posterior surface twice as large as 
those of other parts; scales on dorsal surface of femur 
smooth and granular, less imbricate scales on anterior, 
posterior and ventral surfaces, scales on anterior surface 
are twice the size of those of other aspects. All surfaces 
of tibia with smooth scales; both anterior and posterior 
surfaces of limbs bearing smooth granules, scales of the 
ventral surface twice as large as those of other aspects. 
Dorsal and ventral scales on the manus and the pes 
smooth, granular; dorsal surfaces of digits with granular 
scales. Digits elongate and slender with inflected distal 
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phalanges, all bearing slightly recurved claws. Subdigital 
lamellae entire (except divided at first interphalangial 
joint), unnotched; total lamellae on manus (left/right): 
digit I (11/11), digit II (12/12), digit III (14/13), digit 
IV (17/17), digit V (13/13); total lamellae on pes (left/ 
right): digit I (9/9), digit II (13/12), digit III (18/18), digit 
IV (21/21), digit V (16/16); interdigital webbing absent; 
length order of digits of manus (left): I (1.4 mm), V (2.5 
mm), II (2.8 mm), III (3.1 mm), IV (3.3 mm); length 
order of digits of pes (left): I (2.2 mm), II (3.4 mm), V 
(3.6 mm), III (3.8 mm), IV (4.2 mm). 


Variation of the type series. The SVL of adult speci- 
mens in the type series (n = 3) and others (n = 5) ranges 
from 30.3 to 34.4 mm, TAL ranges from 34.7—39.4 mm, 
and TRL ranges from 12.0-14.6 mm; number of supral- 
abials 8—9, and infralabials 8—9 (Table 1); spines on flank 
3-5; interorbital scales 26—29; supraciliaries 9-11; can- 
thal scales 8—10; scales from eye to tympanum 17-19; 
total lamellae on digits of manus: digit I (10-11), digit 
II (11-13), digit III (13-14), digit IV (16-17), digit V 
(12-13); total lamellae on digits of pes: digit II (12-13), 
digit III (17-19), digit IV (20-21), digit V (15-16); ven- 
tral scales 111-117, midbody scales 87-91; paravertebral 
granules 118—122; belly scales 19-21; unpored interfem- 
oral scales 9-11 in males; femoral pores in males 14-15, 
and unpored posterior femoral scales in males 2-3. 


Color of living specimens. The body color on the dorsal 
side is reddish brown; the dorsal head is randomly 
scattered with black and white dots; a yellowish oval 
patch on occiput, and a straight black middorsal dash 
over midpoint of neck (Fig. 4); faded yellow patches 
along vertebral midline; indistinct dark canthal stripe 
extends through eye and above ear, terminating anterior 
to forelimb insertion; the pupil of eye is circular and 
black with the surrounding being golden brown; a series 
of 4-5 mottled, irregular, dark brown transverse bands 
with gray margins on dorsum of body; dorsum of tail 
with 13—15 cinnamon brown blotches separating 12-14 
faded dark brown bands; lateral view of labials and neck 
consists of thin black dots in bright yellow background 
like a zigzag mark; small dark spots (like eyes) present 
on back side of femur; chin and gular with bright yellow, 
vent and femur completely dirty yellow color. 


Color of preserved specimens. Dorsum is light brown; 
dorsum of head is randomly scattered with brown and 
cream dots; an oval cream color patch on occiput, and 
a straight dark brown middorsal dash over midpoint of 
neck; a white post-orbital stripe present; labials with 
black and cream spots; venter is completely dirty white; 
tail with scattered markings on dorsal side. 


Etymology. The specific epithet is an eponym Latinized 


(anslemi) in the masculine genitive singular, honoring 
the veteran Sri Lankan herpetologist Kongahage Anslem 


September 2019 | Volume 13 | Number 2 | e187 


Karunarathna and Ukuwela 


Fig. 4. Cnemaspis anslemi sp. nov. male holotype 
(NMSL.2019.14.01) in life in-situ. (A) Dorsal view of the full 
body displaying the typical color pattern and a straight black 
middorsal dash over midpoint of neck, (B) Ventral aspect show- 
ing gular and femoral colorations, (C) lateral view showing la- 
bial coloration and zigzag pattern, (D) dorsal view of the full 
body of female paratype (NMSL.2019.14.02) in life in-situ 
from Udamaliboda, Samanala Nature Reserve, Sri Lanka. Pho- 
tos: Kanishka Ukuwela and Suranjan Karunarathna. 


Lawrence de Silva (the father of modern herpetology in 
Sri Lanka) for his valuable contributions to Sri Lankan 
herpetology and for inspiring the next generation of 
herpetologists, including the authors. 


Natural history. The lower Samanala Nature Reserve 
area (along with Udamaliboda) comprises home gardens, 
and tropical evergreen rainforests (Gunatileke and Guna- 
tileke 1990) mixed with tea and rubber plantations. The 
area comprises the Ratnapura and Kegalle districts and 
lies between 6.759172° and 6.889842°N and 80.436194° 
and 80.487717°E, at an elevation of 350-850 m. The 
mean annual rainfall varies between 3,500 and 4,500 
mm, received mostly via the southwest monsoon (May— 
September). The mean annual temperature of the area 
is 26.4—27.9 °C. Cnemaspis anslemi sp. nov. is a quite 
rare species as six (+ 0.1) geckos per survey-hour were 
found after covering a total area of 20 ha. This species 
was restricted to tall straight trees with smooth bark and 
thick canopy cover, and houses with tall clay walls with 
crevices. These geckos could climb up to 7 m on vertical 
surfaces of trees (Fig. 5). They were active during the day 
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m A ay 
Fig. 5. General habitat of Cnemaspis anslemi sp. nov. at Uda- 
maliboda, Samanala Nature Reserve, Kegalle District, Sri Lan- 
ka. (A) Complete view of the forest hill, (B) shady forest with 
thick leaf litter, (C) hundred years old house made using clay 
and bricks, also with wattle and daub, (D) communal egg lay- 
ing site on a clay wall. Photos: Madhava Botejue and Suranjan 
Karunarathna. 


— 


time (08.00—17.00 h) and, when disturbed, sought ref- 
uge in tree tops with crevices. The new species was sym- 
patric (at local habitat scale) with several other geckos 
(Cnemaspis samanalensis, Cnemaspis sp., Cyrtodactylus 
triedrus, Cyrtodactylus sp., Gehyra mutilata, Hemidac- 
tylus depressus, H. pieresii, H. frenatus, H. parvimacula- 
tus, and Hemiphyllodactylus typus). The eggs were pure 
white in color and almost spherical in shape (-5 mm), 
with a slightly flattened side that attached to the clay-wall 
substrate. This species has also been recorded from the 
Lihinihela, Borangamuwa, and Warnagala areas in lower 
Samanala Nature Reserve. 


Conservation status. Application of the IUCN Red List 
criteria indicates that C. anslemi sp. nov. is Critically 
Endangered (CR) due to having an area of occupancy 
(AOO) < 10 km? (six locations, 0.2 km? in total, assum- 
ing a 100 m radius around the georeferenced locations) 
and an extent of occurrence (EOO) < 100 km? (96.7 km?) 
in the lower elevations of Central Province [Applicable 
criteria are B2-b (111)]. 


Remarks. Cnemaspis anslemi sp. nov. most closely 


resembles C. gemunu, C. godagedarai, C. phillipsi, and 
C. scalpensis. The type localities of these species are 
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Table 2. Key characters and identification features of 12 species belonging to the podihuna clade (scalpensis group), Sri Lanka. For 
these species, the dorsal scales are homogeneous, ventral scales are smooth, and subcaudal scales are clearly enlarged, hexagonal, 
or subhexagonal. Abbreviations: SVL—maximum snout to vent length in mm; SUP-supralabials; INF-infralabials; VEN-ventral 
scales; BEL—belly scales; FSP-spines on the flank; MBO-midbody scales; PVT-paravertebral scales; UPF—unpored interfemoral 


scales; FEP—femoral pores; LF4—lamellae on 4" finger; and LT4—lamellae on 4" toe. 


FSP MBO PVT UPF FEP LF4 LT4 
4-5 71-78 89-97 18-19 7-9 15-17 17-21 
34 87-9] 118-122 9-11 14-15 16-17 20-21 
7-8 74-87 79-93 10-12 11-14 15-17 18-19 
5—6 98—102 101-106 8—9 12-13 17-18 20-21 
4-5 96-99 143-149 24-26 5-10 18-19 21-22 
7-8 81-88 150-159 24-25 6-9 21-22 23-25 
3—4 71-78 179-187 14-15 7-9 17-15 17-18 
46 76-91 86-93 11-14 15-16 16-19 17-19 
11-13 71-78 83-9] 25-27 5-7 17-18 17-23 
5-6 69-74 81-85 20-22 7-8 16-20 19-22 
4-5 119-13] 94—96 19-24 14-16 22-23 22-23 
9-11 81-89 102-112 8-12 13-15 17-18 19-21 


Species SVL SUP INF VEN BEL 
C. alwisi 40.4 8-10 7-9 145-153 27231 
C. anslemi 34.4 8-9 8-9 111-117 19-2] 
C. gemunu 34.0 8-10 7-8 112-118 13-16 
C. godagedarai 355 7-8 7-8 133-137 21-23 
C. hitihami 41.7 8-9 7-9 132-135 21-22 
C. kohukumburai 34.5 8-9 7-8 131-134 22-23 
C. nilgala 329 7-8 6-7 122-129 17-19 
C. phillipsi 36.6 8-9 8-9 128-143 18-25 
C. punctata 39.9 7—10 7-9 129-137 20-29 
C. rajakarunai 40.2 8-9 9-11 146-186 26-29 
C. rammalensis 53.8 8-10 8-9 186-207 25-28 
C. scalpensis 36.6 7-9 7-8 120-131 17-19 


separated by ~38 km (Haggala in Nuwara Eltya), ~55 
km (Ensalwatte in Dentyaya), ~83 km (Gammaduwa 
in Matale), and ~47 km (Gannoruwa in Kandy) airline 
distances, respectively, from Udamaliboda in Kegalle 
(Fig. 1). Further, the new species can be distinguished 
from C. gemunu, C. godagedarai, C. phillipsi, and C. 
scalpensis by morphometric and meristic characters 
(Table 2). We believe Cnemaspis cf. gemunu (AMB 
7507, now in NMSL) collected from Borangamuwa in 
Ratnapura District (6.742778°N, 80.707778°E; elevation 
about 800 m) would most likely represent C. anslemi sp. 
nov. according to the currently known distribution pattern 
(see Agarwal et al. 2017). The records of Cnemaspis 
scalpensis from Udamaliboda forest and vicinity by 
Peabotuwage et al. (2012) also represent Cnemaspis 
anslemi sp. nov. 


Discussion 


The discovery and description of a novel species here 
adds yet another member to this speciose genus, increas- 
ing the known diversity of Cnemaspis in Sri Lanka to 33 
species, all of which are endemic to the island. Several 
new descriptions during the last decade (e.g., Bauer et 
al. 2007; Manamendra-Arachchi et al. 2007; Wickrama- 
singhe and Munindradasa 2007; Vidanapathirana et al. 
2014; Wickramasinghe et al. 2016; Batuwita and Udu- 
gampala 2017; Batuwita et al. 2019; de Silva et al. 2019; 
Karunarathna et al. 2019a,b) have greatly advanced our 
knowledge on the diversity of these diminutive day geck- 
os, increasing the total diversity from just four species. 
This trend most likely suggests that the diversity of Sri 
Lankan Cnemaspis is still underestimated, and further 
studies would most likely reveal more species from the 
varied natural and semi-natural habitats of Sri Lanka. 
Although Sri Lankan Cnemaspis are likely derived from 
the Indian radiation, the current diversity of this genus 1s 
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probably the result of multiple colonization events (poly- 
phyletic origin) as opposed to a single in situ radiation 
(monophyly); however, these phylogenetic and biogeo- 
graphic affinities have yet to be confirmed (Agarwal et 
al. 2017; Bauer et al. 2007; Karunarathna et al. 2019b). 
We tentatively assign this species to the podihuna clade 
on the basis of clearly enlarged, hexagonal, or subhex- 
agonal subcaudal scales (Fig. 6). 

The preliminary studies reported here indicate that 
this novel species is frequently found in home garden 
habitats, as opposed to natural forest habitats, in the 
Udamaliboda region (Samanala Nature Reserve). Dur- 
ing the survey from 2006 to 2019, only five specimens 
were found in the natural forest habitats of the Samanala 
Nature Reserve. The home gardens in which the new 
species was observed are heavily shaded and humid. The 
low encounter rates in natural forests could also be due to 
the low visibility conditions caused by the dense canopy, 
and this species may possibly occupy higher perches on 
the tree trunks, thus avoiding detection. However, fur- 
ther studies are necessary to ascertain this fact. Like most 
of the Sri Lankan Cnemaspis known so far (Bauer et al. 
2007; Agarwal et al. 2017), the new species has a very 
small range, most likely due to the narrow ecological 
niche of this species (Slatyer et al. 2013). Its small size 
may reduce both dispersal ability as well as ecological 
tolerance levels. The Udamaliboda trail of Samanala Na- 
ture Reserve is inhabited by 11 species of geckos, includ- 
ing two undescribed species, two Critically Endangered, 
two Endangered, and two Vulnerable species (Peabotu- 
wage et al. 2012). Overall, 65 reptile species have already 
being recorded from the type locality, indicating that the 
Udamaliboda is a local hotspot of reptile diversity. 

The type locality of this species and the surrounding 
areas are currently subjected to encroachment via tea cul- 
tivation and mini-hydropower projects. Such activities 
will certainly reduce the crucial natural and semi-natural 
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Fig. 6. Morphological characters that differentiate the species of podihuna and kandiana clades. (A) Scales and pores around vent 
in podihuna clade, (B) scales and pores around vent in kandiana clade, (C) keeled and imbricate belly scales, (D) smooth and imbri- 
cate belly scales, (E) heterogeneous keeled dorsal granules, (F) homogeneous smooth dorsal granules, (G) smooth sub-hexagonal 
subcaudals in podihuna clade, (H) smooth, solid hexagonal subcaudals in podihuna clade, (I) smooth, small, and irregular subcau- 
dals in kandiana clade, (J) keeled, small, and irregular subcaudals in kandiana clade (yellow arrows: unpored posterior femoral 
scales in males; blue arrows: femoral pores in males; green arrows: unpored anterior femoral scales in males; red arrows: precloacal 
pores in males; white arrows: unpored interfemoral scales in males). 


habitats of this range-restricted species. Thus, authorities rare or even undescribed species is minimized. 

should carefully consider new proposals for mini-hydro- 

power plants near or within natural habitats like these, in Acknowledgements.—We thank Chandana Sooriyaban- 
order to ensure that loss of the habitats occupied by such dara (The Director General of DWC), Laxman Peiris 
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New species of Cnemaspis from Sri Lanka 
Appendix 1. 
Comparative material: 


Cnemaspis alwisi: NMSL 2004.09.01 (holotype), NMSL 2004.09.02 (paratype), NMSL 2004.09.03 (paratype), WHT 
5918, WHT 6518, WHT 6519, WHT 7336, WHT 7337, WHT 7338, WHT 7343, WHT 7344, WHT 7345, WHT 7346. 


C. amith: BMNH 63.3.19.1066A (holotype), BMNH 63.3.19.1066B (paratype), BMNH 63.3.19.1066C (paratype). 
C. butewai: NMSL 2019.07.01 (holotype), NMSL 2019.07.02 (paratype), NMSL 2019.07.03 (paratype). 


C. gemunu: AMB 7495 (holotype), AMB 7507 (paratype?), WHT 7221, WHT 7347, WHT 7348, NMSL 2006.11.01, 
NMSL 2006.11.02, NMSL 2006.11.03, NMSL 2006.11.04. 


C. godagedarai: NMSL 2019.09.01 (holotype), NMSL 2019.16.01 (paratype), NMSL 2019.16.02 (paratype). 

C. gotaimbarai: NMSL 2019.04.01 (holotype), NMSL 2019.04.02 (paratype), NMSL 2019.04.03 (paratype). 

C. hitihami. NMSL 2019.06.01 (holotype), NMSL 2019.06.02 (paratype), NMSL 2019.06.03 (paratype). 

C. ingerorum. WHT 7332 (holotype), WHT 7330 (paratype), WHT 7331 (paratype). 

C. kallima: WHT 7245 (holotype), WHT 7222 (paratype), WHT 7227 (paratype), WHT 7228 (paratype), WHT 7229 
(paratype), WHT 7230(paratype), WHT 7239 (paratype), WHT 7249 (paratype), WHT 7251 (paratype), WHT 7252 
(paratype), WHT 7253 (paratype), WHT 7254 (paratype), WHT 7255 (paratype). 

C. kandambyi: WHT 9466 (holotype), WHT 9467 (paratype). 

C. kandiana: BMNH 53.4.1.1 (lectotype), BMNH 80.2.2.119A (paralectotype), BMNH 80.2.2.119B (paralectotype), 
BMNH 80.2.2.119C (paralectotype), WHT 7212, WHT 7213, WHT 7267, WHT 7305, WHT 7307, WHT 7308, WHT 
7310, WHT 7313, WHT 7319, WHT 7322. 

C. kivulegedarai: NMSL 2019.08.01 (holotype), NMSL 2019.08.02 (paratype), NMSL 2019.08.03 (paratype). 

C. kohukumburai: NMSL 2019.05.01 (holotype), NMSL 2019.05.02 (paratype), NMSL 2019.05.03 (paratype). 

C. kumarasinghei: NMSL 2006.13.01 (holotype), NMSL 2006.13.02 (paratype). 

C. latha: WHT 7214 (holotype). 


C. menikay: WHT 7219 (holotype), WHT 7218 (paratype), WHT 7349 (paratype). 


C. molligodai: NMSL 2006.14.01 (holotype), NMSL 2006.14.02 (paratype), NMSL 2006.14.03 (paratype), NMSL 
2006.14.04 (paratype), NMSL 2006.14.05 (paratype). 


C. nandimithrai: NMSL 2019.01.01 (holotype), NMSL 2019.01.02 (paratype), NMSL 2019.01.03 (paratype). 


C. nilgala: NMSL 2018.07.01 (holotype), NMSL 2018.06.01 (paratype), NMSL 2018.06.02 (paratype), NMSL 
2018.06.03 (paratype). 


C. pava: WHT 7286 (holotype), WHT 7281 (paratype), WHT 7282 (paratype), WHT 7283 (paratype), WHT 7285 
(paratype), WHT 7288 (paratype), WHT 7289 (paratype), WHT 7290 (paratype), WHT 7291 (paratype), WHT 7292 
(paratype), WHT 7293 (paratype), WHT 7294 (paratype), WHT 7295 (paratype), WHT 7296 (paratype), WHT 7297 
(paratype), WHT 7298 (paratype), WHT 7299 (paratype), WHT 7300 (paratype), WHT 7301 (paratype), WHT 7302 


(paratype). 


C. phillipsi. WHT 7248 (holotype), WHT 7236 (paratype), WHT 7237 (paratype), WHT 7238 (paratype). 
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Karunarathna and Ukuwela 
C. podihuna: BMNH 1946.8.1.20 (holotype), NMSL 2006.10.02, NMSL 2006.10.03, NMSL 2006.10.04. 


C. pulchra: WHT 7023 (holotype), WHT 1573a (paratype), WHT 7011 (paratype), WHT 7021 (paratype), WHT 7022 
(paratype). 


C. punctata. WHT 7256 (holotype), WHT 7223 (paratype), WHT 7226 (paratype), WHT 7243 (paratype), WHT 7244 
(paratype). 


C. rajakarunai: NMSL 2016.07.01 (holotype), DWC 2016.05.01 (paratype), DWC 2016.05.02 (paratype). 
C. rammalensis: NMSL 2013.25.01 (holotype), DWC 2013.05.001. 


C. retigalensis: NMSL 2006.12.01 (holotype), NMSL 2006.12.02 (paratype), NMSL 2006.12.03 (paratype), NMSL 
2006.12.04 (paratype). 


C. samanalensis: NMSL 2006.15.01 (holotype), NMSL 2006.15.02 (paratype), NMSL 2006.15.03 (paratype), NMSL 
2006.15.04 (paratype), NMSL 2006.15.05 (paratype). 


C. scalpensis: NMSL 2004.01.01 (neotype), NMSL 2004.02.01, NMSL 2004.03.01, NMSL 2004.04.01, WHT 7265, 
WHT 7268, WHT 7269, WHT 7274, WHT 7275, WHT 7276, WHT 7320. 


C. silvula: WHT 7208 (holotype), WHT 7206 (paratype), WHT 7207 (paratype), WHT 7209 (paratype), WHT 7210 
(paratype), WHT 7216 (paratype), WHT 7217 (paratype), WHT 7018, WHT 7027, WHT 7202, WHT 7203, WHT 
7220, WHT 7354, WHT 7333. 


C. tropidogater: BMNH 71.12.14.49 (lectotype), NMSL 5152, NMSL 5151, NMSL 5159, NMSL 5157, NMSL 5970, 
NMSL 5974. 


C. upendrai: WHT 7189 (holotype), WHT 7184 (paratype), WHT 7187 (paratype), WHT 7188 (paratype), WHT 7181 
(paratype), WHT 7182 (paratype), WHT 7183 (paratype), WHT 7185 (paratype), WHT 7190 (paratype), WHT 7191 
(paratype), WHT 7192 (paratype), WHT 7193 (paratype), WHT 7194 (paratype), WHT 7195 (paratype), WHT 7196 
(paratype), WHT 7197 (paratype), WHT 7260 (paratype). 
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